TRPM8 activation improves energy expenditure in skeletal muscle and exercise endurance in mice.
Skeletal muscle serving as the major organ is responsible for energy expenditure and exercise endurance, which directly influence cardiometabolic risk factors. Transient receptor potential melastatin 8 (TRPM8), a Ca2+-permeable non-selective cation channel, plays vital roles in the regulation of various cellular functions. It has been reported that TRPM8 activation enhanced the energy metabolism of adipocytes. However, the involvement of TRPM8 in the energy metabolism of skeletal muscle remains unexplored. Our data revealed that TRPM8 was expressed in cultured C2C12 myocytes. Menthol treatment increased uncoupling protein 1 (UCP1) and peroxisome proliferator-activated receptor-γ coactivator 1α (PGC1α) expression in C2C12 myotubes through TRPM8 activation. Moreover, dietary menthol upregulated the expression of UCP1 and PGC1α in skeletal muscle of mice. In addition, dietary menthol enhanced exercise endurance and reduced blood lactic acid and triglycerides through TRPM8 activation. It is concluded that dietary menthol improves energy metabolism and exercise endurance by increasing UCP1 and PGC1α in skeletal muscles, suggesting dietary menthol might be a novel therapeutic approach for cardiometabolic diseases management and prevention.